SPECIFICATION 
THE STRUCTURE FOR MOUNTING A NET MEMBER 
TO A FRAME FOR A SEAT OR BACKREST OF A CHAIR 
BACKGROUND OF THE INVENTION 
5 The present invention relates to the structure for mounting a 

net member to a frame for a seat and the backrest of a chair, a method 
of mounting the net member to the frame and a chair with a mesh in 
which warps are woven or knitted with wefts. 

In a conventional seat structure of a chair in which a high 
10 tension elastic net member including a porous plate is stretched over 
a closed-loop seat frame, the outer periphery of the net member is put 
over the upper outer side surface of the seat frame and folded into the 
lower surface of the seat frame. The folded portion is fixed to the 
seat frame by a screw. Japanese Patent Publications No. 11-244103 
15 and 2002-165672 disclose the structure. 

However, it is not an easy procedure to mount the outer 
periphery of the net member to the seat frame at non-uniform tensile 
force. It requires much labor, and owing to non-uniform tensile force. 
Wrinkles and slacks occur in connected portions of the net member. 
20 Excessive tensile force is applied to the net member around a bonding 
bolt which causes cracking. 

Furthermore, there is a mesh-stretched chair as disclosed in 
Japanese Patent Publication No. 8-507935. However, 
elastomonomer filaments 374 are crossed to strands 376 in the chair 
25 causing slippage. The mesh pattern which appears on the surface is 
not only monotypic but also likely to slip, so that it is difficult to obtain 
frictional force enough to hold a sitting person. 
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Tensile strength is not suitably applied to the seat in a depth 
direction and the backrest in a vertical direction. So the seat and 
backrest do not provide enough elasticity. 
SUMMARY OF THE INVENTION 
5 In view of the disadvantages, it is a principal object of the 

present invention to provide the structure for stretching a net member 
to a frame of a seat or backrest of a chair by a relatively simple low 
uniform tensile force. 

It is another object of the present invention to provide a method 
10 of stretching a net member over a frame of a seat or backrest of a 
chair uniformly and simply. 

It is a further object of the present invention to provide a 
mesh-stretched chair having suitable comfort and appearance without 
slippage of fibers to provide frictional enough force to hold a sitting 
15 person. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other features and advantages of the 
invention will become more apparent from the following description 
with respect to embodiments as shown in appended drawings 
20 wherein: 

Fig. 1 is a front elevational view of a chair having the structure 
for mounting a net member to a frame for a seat or backrest according 
to the present invention; 

Fig. 2 is a right side elevational view thereof; 
25 Fig. 3 is a top plan view thereof; 

Fig. 4 is a perspective view of a seat in Fig. 1 ; 
Fig. 5 is an exploded perspective view thereof; 
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Fig. 6 is an enlarged vertical sectional view taken along the 
line VI-VI in Fig. 4; 

Fig. 7 is an enlarged sectional view of part of a seat frame and 
an engagement piece; 
5 Fig. 8 is an enlarged vertical sectional view taken along the 

line Vin — Vffl in Fig. 4; 

Fig. 9 is an enlarged exploded sectional view of Fig. 8; 

Fig. 10 is a perspective view of the seat frame and a net 
member; 

10 Fig. 11 is a top plan view of the engagement piece; 

Fig. 12 is a vertical sectional front view taken along the line X 
D-X n in Fig. 11; 

Fig. 13 is a front view of the engagement piece covered with 
the net member; 

15 Fig. 14 is a vertical sectional front view when the engagement 

piece and net member of Fig. 13 are mounted to the seat frame; 

Fig. 1 5 is a vertical sectional view of the second embodiment of 
the invention, similar to Fig. 6; 

Fig. 16 is a perspective view of the embodiment in Fig. 15; 
20 Fig.17isa vertical sectional view of the second embodiment of 

the invention, similar to Fig. 8; 

Fig. 18 is an enlarged vertical sectional view of the third 
embodiment of the invention; 

Fig. 19 is a schematic view of the woven mesh structure for the 

25 seat; 

Fig. 20 is a schematic view of the woven mesh structure for the 
backrest; 
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Fig. 21 is a schematic view of the knitted mesh structure for the 

seat; 

Fig. 22 is a schematic view which shows the knitted mesh 
structure of warps; and 
5 Fig. 23 is a schematic view of the knitted mesh structure for the 

seat; 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Fig. 1 is a front elevational view of a chair "A" having the 
structure for mounting a net member to a frame for a seat or backrest, 
10 Fig. 2 is a right side elevational view thereof, and Fig. 3 is a top plan 
view thereof. 

The first embodiment of the present invention will be described. 
The present invention is applied not only to a seat "B" of a chair "A" in 
Fig. 2 but also to the backrest *'C" of the chair "A". 

15 As shown in Figs. 4 and 5, in the seat "B", the periphery of a 

net member 2 such as high tension plastic is put on the outer 
periphery of a closed-loop seat frame 1 , and folded. A binding frame 
3 similar to the seat frame 1 in shape is put on the lower surface of a 
folded portion 2a and bound by bolts 4. 

20 There are formed a plurality of threaded bores 5 and 

through-bores 6 which are corresponding to each other in position in 
the lower surface of the seat frame 1 and the binding frame 3 
respectively. 

As shown in Fig. 6, the folded portion 2a of the net member 2 is 
25 held between the seat frame 1 and the binding frame 3 as below. 
The outer periphery 7 of the seat frame 1 comprises a hard thickened 
portion, and the lower surface of the periphery 7 has an annular 
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clearance groove 8, an annular engagement groove 9 and an annular 
form-fitting groove 10. A partition wall 11 between the inner annular 
clearance groove 8 and the middle annular engagement groove 9 is 
relatively thin, and has a plurality of notches 12a as shown in Fig. 10. 
5 Between the adjacent notches 12a, there is a flexible engagement 
claw 12. A through-bore 9a is formed at the top of the annular 
engagement groove 9. The outer annular form-fitting groove 10 has 
a trapezoidal section. 

The net member 2 is put over the outer side surface and folded 

10 onto the lower surface of the thick outer periphery 7 of the seat frame 
1 over the whole circumference. An L-sectioned engagement piece 
13 is inserted upward into the annular engagement groove 9. The 
engagement piece 13 is made of a soft synthetic resin and has a 
horizontal portion 13a. An engagement recess 14 is formed on the 

15 engagement piece 13 at a position corresponding to the flexible 
engagement claw 12. 

The width of the net member 2 and position of the engagement 
piece 13 are determined so that its tensile force is set to a desired 
fixed value when the net member 2 is tightened. 

20 The upper surface of the binding frame 3 is concave to 

engage with the thick outer periphery 7 of the seat frame 1, and a 
projection 15 is engaged in the annular form-fitting groove 10 of the 
seat frame 1 while the net member 2 is put between the projection 15 
and the groove 1 0. At the outer periphery of the binding frame 3, an 

25 upward protection flange 16 is engaged on the lower periphery of the 
seat frame 1 . 

To mount the net member 2 on the seat frame 1, first, the net 
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member 2 is put over the thick outer periphery 7 of the seat frame 1, 
folded inward and downward, and cut when the outer end of the net 
member 2 comes to the annular engagement groove 9 of the 
thickened portion 7. The L-shaped engagement piece 13 is attached 
5 to the net member 2 by suitable means such as adhesive. 

Then, the net member 2 is put over the seat frame 1 and folded 
inward. The L-shaped engagement piece 13 is put into the annular 
engagement groove 9 with the net member 2. The binding frame 3 is 
placed under the seat frame 1, and the engagement piece 13 is 
10 pushed upward with the net member 1 by the binding frame 3 beyond 
the flexible engagement claw 12 thereby preventing the engagement 
piece 13 from coming out by engaging the engagement claw 12 
engaged with the engagement groove 14 of the piece 13. 

Furthermore, the projection 15 of the binding frame 3 comes 
15 into the annular form-fitting groove 1 0 of the seat frame 1 , so that the 
net member 2 is strongly pressed in the annular form-fitting groove 
10. 

The annular engagement groove 9 and annular form-fitting 
groove 10 are formed over the whole circumference of the binding 
20 frame 3, and the engagement piece 13 is put over the whole 
circumference of the net member 2, so that uniform tensile force is 
applied to the whole surface of the net member 2. Thus, the net 
member 2 is strongly tightened with good form. 

Instead of the continuous annular grooves 8, 9, 10, they may 
25 be partially separated. 

An annular form-fitting groove may be formed on the upper 
surface of the binding frame 3, while a projection may be provided on 
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the outer periphery 7 of the seat frame 1. 

Fig. 8 is a vertical sectional view taken along the line VIII-VIII in 
Fig. 4 and Fig. 9 is an exploded perspective view thereof. The net 
member 2 is folded on the seat frame 1 and held by the engagement 
5 piece 13 and the binding frame 3 in the same way as that in Fig. 4 as 
described above. 

Furthermore, a bolt 4 is inserted into a through-bore 6 and 
screwed into a threaded bore 5. Thus, the binding frame 3 is fixed to 
the seat frame 1. The net member 2 is now firmly fixed to the seat 
10 frame 1 . 

Fig. 10 is a perspective view which clearly shows the claw 12 
and notches 12a at each end of the claw 12. 

Figs. 11 and 12 are a top plan view and a vertical sectional 
view taken along the line XII-XII in Fig. 11 respectively of the 
15 engagement piece 13. Fig. 13 is a front view of the engagement 
piece covered with the net member 2, and Fig. 14 is a vertical 
sectional front view when the engagement piece 13 and net member 2 
of Fig. 13 are mounted to the seat frame 1 . 

Figs. 15 to 18 illustrate the second embodiment of the present 
20 invention in which a peripheral groove 17 is formed on the upper outer 
circumferential surface of the seat frame 1. An edge member 18 is 
engaged on the peripheral groove 17 to apply outward force to a net 
member 2 . The peripheral groove 17 and the edge member 18 may 
be preferably provided on the whole circumference of the seat frame 1 . 
25 The edge member 18 may be made of flexible synthetic resin wire 
such as soft polyurethane having a diameter of 3 to 10 mm. 

Fig. 16 is a perspective view of Fig. 15, and Fig. 17 is a 
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vertical sectional view of a portion having a bolt and the edge member 
18. 

Owing to the edge member 18 in the peripheral groove 17, 
stronger tensile force is applied to the net member 2 uniformly. 
5 The third embodiment of the present invention is shown in Fig. 

18, in which a protrusion 19 is formed at the upper end of a peripheral 
groove 17. An edge member 18 and a net member 2 are firmly held 
between the protrusion 19 and a protection flange 16 of a binding 
frame 3 thereby preventing escape of the edge member 18 and 
10 elongation of the net member 2. 

A mesh-stretched chair is schematically shown in Fig. 19, in 
which a mesh 44 for the seat "B" comprises a woven or knitted 
structure of a series of warps 24 and a series of wefts 29 crossed 
thereto. The series of warps 24 comprise a number of high tension 
15 warps 23; and the series of wefts 29 comprises a series of elastic 
yarns 26 of a number of elastic yarns 25 and a series of chenille yarns 
28 of a number of chenille yarns 27. 

In the example, the series of elastic yarns 26 comprise four 
elastic yarns 25, and the series of chenille yarns 28 comprise two 
20 chenille yarns 27. The warp 23 may be preferably made of polyester 
multufilament having 500 deniers. 

The elastic yarn 25 may be preferably polyether-ester elastic 
yarn having a diameter of 100 to 3000 deniers and a dry shrinkage 
rate of 5 to 50 % at 150 °C. 
25 The chenille yarn 27 comprises a polyester fiber core 

entangled by a filament-processed fluff. 

The chenille yarns 27 on the front surface may be preferably 
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more than the warps 23, such as at a ratio of 3:1. The elastic yarns 
25 may preferably appear on the front surface with respect to the 
warps 23 at a ratio of 1 :1 which means they are equal on both the front 
and rear surfaces. 

5 Fig. 19 shows the mesh 44 as a woven structure, but the mesh 

44 may be preferably a knitted structure as described later. 

The seat "B" is stretched to the seat frame 1 such that the 
warps 23 are placed in a depth direction in the mesh 44 thus formed, 
thereby providing comfortable seat-sitting capability and increasing 
10 frictional force enough to hold a sitting person on the surface of the 
seat of the chair. 

As shown in Fig. 20, in a mesh 22 for the backrest "A", two 
middle elastic yarns 25 are deleted from the series of elastic yarns 26 
of the mesh 44 for the seat "B" as shown in Fig. 19 to produce a space. 
15 Specifically, in the mesh 22, two elastic yearns 25 in the series of 
elastic yarns 26 are spaced far away from each other and disposed 
closer to the series of chenille yarns 28 comprising two chenille yarns 
27, 27 closer to each other. The other structure in the mesh 22 is 
similar to that of the mesh 44, and the same numerals are allotted to 
20 the same members. Detailed description thereof is omitted. 

In the mesh 22, the warps 23 are stretched vertically over the 
frame 21 of the backrest "C". Thus the mesh 22 is slightly weaker in 
elasticity in a width direction than that over the seat "B", but provides 
better strength in a depth direction. In addition, similar advantages 
25 to the mesh over the seat "B" are achieved by the backrest "C". 

Fig. 21 illustrates another example of a knitted mesh 44 for the 
seat "B". In this example, as shown in Fig. 22, warps 23 comprise 
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three kinds of knitted yarns consisting of a chain yarn 30, the first 
knitted yarn 31 and the second knitted yarn 32, which are warp-knitted 
with the warp-knitted structure in Fig. 22 using a raschel machine 
having a warp-insertion device, to form a hexagonal mesh structure 
5 33 as shown in Fig. 21. Simultaneously, a series of elastic yarns 26 
comprising four elastic yarns 25 similar to those in Fig. 19 is knitted 
as weft with vertical straight portions 33a, and a series of chenille 
yarns 28 comprising two chenille yarns 27,27 is knitted as weft with 
tilted portions of the hexagonal mesh structures 33 to form a knitted 

10 mesh 44 as shown in Fig. 23. 

For example, 100 deniers polyester filaments may be used as 
reinforcement chain yarn, and elastic yarns may be used to provide 
elasticity. The first and second mesh knitted yarns 31 ,32 may be 500 
denieres polyester multifilaments. What are similar to the above may 

15 be used as the chenille yarns 27. 

A mesh 22 for the backrest "A" may be the same as a mesh in 
which two middle elastic yarns 25,25 are deleted from the series of 
elastic yarns 26 which cross the straight portions 33a of the 
hexagonal mesh structures 33. 

20 The knitted mesh 44 is mounted to the seat frame 3 so that the 

warps 23 are placed in a depth direction of the seat "B" as well as the 
woven mesh, and the knitted mesh 22 is mounted to the backrest 
frame 21 so that the warps 23 may be placed in a vertical direction of 
the backrest "A". 

25 The number of the elastic yarns 25 of the wefts in the mesh 22 

for the backrest "A" is smaller than that that in the mesh 44 for the 
seat "B". This is because load applied to the backrest "A" is smaller 



than that applied to the seat "B". Furthermore a larger space in the 
mesh assures a heightened sense of appearance and texture in the 
design. 

The meshes 22,44 may comprise knitted one in which the 
5 warps 23 are knitted to the hexagonal mesh structure, but is not 
limited thereto. 

The numbers of the elastic and chenille yarns as wefts may be 
freely determined. According to changes in the number of yarns, 
various patterns and designs are possible. 
10 The foregoing merely relate to embodiments of the invention. 

Various changes and modifications may be made by a person skilled 
in the art without departing from the scope of claims wherein: 
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